RIG1 inhibits the Ras/mitogen-activated protein kinase pathway by suppressing the activation of Ras.
The retinoid-inducible gene 1 (RIG1) protein is a retinoid-inducible growth regulator. Previous studies have shown that the RIG1 protein inhibits the signaling pathways of Ras/mitogen-activated protein kinases. However, neither the mode of action nor the site of inhibition of RIG1 is known. This study investigated the effects of RIG1, and the mechanisms responsible for these effects, on the activation of Ras proteins in HtTA cervical cancer cells. RIG1 reduced the levels of activated Ras (Ras-GTP) and total Ras protein in cells transfected with mutated H-, N-, or K-Ras(G12V), or in cells transfected with the wild type H- or N-Ras followed by stimulation with epidermal growth factor. The half-life of Ras protein decreased from more than 36 h in control cells to 18 h in RIG1-transfected cells. RIG1 immunoprecipitated with the Ras protein in co-transfected cellular lysates. In contrast to the predominant plasma membrane localization in control cells, the H-Ras fusion protein EGFP-H-Ras was localized within a discrete cytoplasmic compartment where it co-localized with RIG1. RIG1 inhibited more than 93% of the Elk- and CHOP-mediated transactivation induced by H- or K-Ras(G12V). However, RIG1 did not inhibit the transactivation induced by MEK1 or MEK3, and failed to suppress the phosphorylation of extracellular signal-regulated kinases 1 and 2 induced by the constitutively activated B-Raf(V599E). The RIG1 with carboxyl terminal truncation (RIG1DeltaC) did not immunoprecipitate with Ras and had no effect on Ras activation or transactivation of the downstream signal pathways. These data indicate that RIG1 exerts its inhibitory effect at the level of Ras activation, which is independent of Ras subtype but dependent on the membrane localization of the RIG1 protein. This inhibition of Ras activation may be mediated through downregulation of Ras levels and alteration of Ras subcellular distribution.